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SUfcfcARY 

Tests were made on an FACA 33012 airfoil fitted with a 
2 C— per ce a t— chord , t rue-c on tour aileron w 1th 35— per c en t— 
chord, extreme blunt— nose "balance. The tests vere made 
in the two— dljne&s ional test section of the FACA stability 
tunnel at a range of airspeeds from 160 to 360 miles per 
hour, which corresponded to a range of kach numbers from 
0 r i93 to 0.475. The primary purpose of the investigation 
was to determine the variation of the aer odyna|(l$0 character- 
istics of this type of aileron vith airspeed; the effect of 
variations of gap width and balance-nose radii was also in- 
vest lgat ed # 

The results of the invest lgat ion are presented as curves 
of section hin ge— doe ent coefficient and section lift coeffi- 
cient plotted against aileron angle, and cross plots have "been 
made to illustrate the effect of variations of kach number, 
"balance-nose radii, and gap width on the aerodynamic charac- 
teristics of the aileron. For small aileron deflections at 
low angles of attack, increased airspeed had little effect 
on the rate of change of section binge— moment coefficient 
with aileron deflection but increased the rate of change of 
section lift coefficient With aileron deflection. Increased 
ait' speed decreased the uns t ailed range of the aileron and 
increased the rate of change of section lift coefficient and 
section pitching moment coefficient with angle of attack. An 
increase in gap width at low angles of attack for small aile- 
ron deflections decreased the rate of change of section lift 
coefficient with aileron deflection r*nd rppreciably decreased 
the rate of change of section hinge— moment coefficient with 
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aileron deflection. Increased "balance-nose radii increased 
the rate of change of section hinge— moment coefficient with 
aileron deflection for small aileron deflections and appre- 
ciably increased the unstalled range of the aileron. 



INTRODUCE! 0l< 



The recent trend in airplane design toward increased 
size, power , and radius of gyration in roll and the demand 
for greater maneuverability at high airspeeds have made 
necessary almost perfectly balanced controls on combat air- 
craft with no decrease in control effectiveness. Although 
most present aileron installations are fairly satisfactory 
at low airspeeds, these installations may be unsatisfactory 
at high airspeeds because of insufficient balance and, in 
some cases, overbalance. In an effort to overcome this 
difficulty, the NAG A has undertaken a series of investiga- 
tions to determine the aerodynamic characteristics of various 
types of balanced control surfaces at higher airspeeds than 
were used in their development. The results of similar test, 
have been reported in references 1, 2, and 3, 

The present report contains the resillts of tests of a 
20-percent— chord aileron with a 35— per cent-chord extreme 
blunt nose balance on an NAG A 23 012 airfoil; the aileron 
was similar to that of reference 1 with the exception of the, 
airfoil section contour, A 0, 35-ai 1 er on-chor d balance was 
chosen because the results of reference 4 obtained at low 
airspeeds indicated that this aileron would give almost com- 
lete balance at a low angle of attack. 

The section lift and hinge-moment coefficients were 
measured for various values of balance-nose radii and gap 
widths at airspeeds up t o 36 0 miles per hour over a range 
of aileron deflections of *20° and a range of angle of 
attack from -5° to 10°. The results of the investigation 
are presented as curves of section hinge-moment coefficient 
and section lift coefficient plotted against aileron angle. 
-Cross plots have been made to show the effect of variations 
of gap width, balance-nose radii, and airspeed on the aero- 
dynamic characteristics of the aileron, 

SYMBOLS 



C *a 



airfoil section lift coefficient (1/q.c) 
aileron section hinge— moment coefficient 
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c™ i airfoil section p i t cb i n^-momen t coefficient a "bout 
m c/4 x 

/ m c / 4 A 

the quarter-chord point of airfoil \ — ~) 

Vq c s / 

1 airfoil section lift 

ii aileron section hinge moment 

a 

c chord of "basic airfoil, including aileron 

c 0 chord of aileron measured from hinge axis hack to 

trailing edge 

q dynamic pressure (*pV3) 

V air velocity 

p mas? density of air 

m c/zi airfoil section pitching moment at) out the quarter- 
chord point of the airfoil 

angle of attack for airfoil of infinite aspect ratio 

8^ aileron an^rle with respect to airfoil 

M Kach number 



c% against 5^ at constant a n oh— 

from the faired curve of c^ against 

x a 

—5° and 5° aileron deflections 
c>> against a~ at constant 5~ 



C« against a 0 at constant 8 a 

0- atainst 8 Q at constant a, 
T, a o 

d from the faired curve of o\ against 

-5° and 5° aileron deflections 



^ y slope of 
tained 



5 a at 



/^h.\ 
i a : 

V Ga 0 / 6. 



slone of 



si cue of 



o' 8 



ocv\ 



slope of 

oht aine 
6 a at 
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APPARATUS AND fcODEL 



The tests on the NACA 23012 airfoil equipped with an 
extreme "blunt-nose "balance aileron were made in the rectan- 
gular 2.5- by 6-foot tost section of the stability tunnel. 
The model completely spanned the test section and was fixed 
into end disks that were flush with the sides of the tunnel. 
The end disks were rotated to change the angle of attack, 
A photograph of the airfoil mounted in the tunnel is shown 
in" figure 1. Figure 3 is a sketch showing the aileron con- 
f igurat ions tested. 

The airfoil was made principally of laminated mahogany. 
The aileron, with the exception of a wooden leading edge, 
was made of' steel and rotated in ball bearings, ^hese 
bearings were set into steel end plates mounted on the ends 
of the 'airfoil. A full-span seal of impregnated cotton 
fabric was used for the tests with the gap sealed. The ai- 
leron angle and hinge moment were measured by a calibrated 
spring-torque balance and sector system. The airfoil lift 
was measured by an integrating manometer connected to ori- 
fices set in the floor and ceiling on the center line of the 
tunnel. The integrating manometer was calibrated from pres- 
sure-distribution " dat a. The pressure distribution was re- 
corded photographically from a multiple manometer connected 
to pressure orifices located on the midspan of the wing and 
aileron . 



T3STS 



Section hinge-moment and section lift coefficients were 
measured at five airspeeds corresponding to a range of Mach 
numbers from 0.195 to 0.475. These test airspeeds corre- 
sponded to Reynolds numbers, based on a 2-foot chord and 
standard atmosphere, of approximately 2,300,000 to 6,700,000, 
respectively. Figure 3 shows the variation of different test 
Mach numbers with approximate Reynolds numbers. At each air- 
speed, tests were run at angles of attack of —5 , 0°, 5 , 
and 10°. Per each angle of attack, gap widths of 0.0005c, 
0. 00:30c, 0. 0055c (sealed and unsealed) and 0. 0107c were tested 
with balance-nose radii of 0, 0. Olc, and 0.02c. (See fig. 2.) 
The integrating manometer results are not available for the 
zero nose radius. For each of the conditions, tests were 
made with aileron angles of 0° , ±5°, ±7°, ±10°, ±13°, ±16°, 
±18°, and ±20°. At high angles of attack and high aileron 
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deflect ions j however , power was not available to obtain the 
highest speeds. 

At each angle of attack, photographic records of pres- 
sure distribution were taken at aileron angles oi 0°, -5°, 
±1 0° f and ±16° for Kaefc numbers of 0.1^5, 0,358, and 0 6 455 # 

P32CISI01I 



The aileron angle and angle of attack were sot to within 
~0 C 3° and ±0.1°, respectively, The aileron section hinge- 
moment coefficients could be repeated to within ±0,003 and 
the lift coefficients to within ±0 rt 0l e Lift and pitching— 
moment coefficients and angle of attack were corrected for 
tunnel-wall effect by the following formulas: 



i 



r i 

c j a | J, _ y ( i + 2 e ) c | 



0 m t * (1 - 20T) c r , I * — 1~ 
Fl c/4 P ^c/4 4 



whe r e 



D > v 2 

48 \hy 



c airfoil chord (3 ft) 

h height of tunnel (6 ft) 

P - 0.237 (theoretical factor for JfACA 2301.2 airfoil) 
C|* measured lift coefficient 

a Q I uncorrected or geometric angle of attack 

c/ 4 1 m ©asured pit ching-mcioent cocf f i c ien t 



The values used are: 
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c x m 0.9660^ « 
% " 1. 023a 0 « 

c m c/4 = °' 9B9G m o/ ^ + 0 . 006 Cl t 

The hinge moments were not corrected for tunnel— wall 
effect "but were measured "both by pressure distribution and 
by the spring-torque balance for a number of conditions; a 
comparison of the results of the two methods is given in 
figure 4, The variations ihcwn are probably due to the fact 
that the spr ing— t or cue. balance measures the moment of the 
entire aileron, which includes the effects of boundary layer 
at the tunnel wall anS of gaps at the ends of the aileron as 
well as any cross flow over the aileron. The pressure dis- 
tribution, however, gives the hinge moment of one section of 
the aileron and is subject to errors in fairing the pressure- 
distribution curves. The effect of compressibility on these 
corrections has been neglected; it is believed, however, that 
the conclusions given in the present report are net invali- 
dated. 



RESULTS AND DISCUSSION 



In order that the results for the tests may be more 
easily found, the figure numbers, the variations shown on 
the figure, and the corresponding model configurations are 
given in tabl e I . 

Hinge koments 

Curves of section hinge— moment coefficient cu slotted 

n a 

against aileron deflect i on $ a are -ore sen ted in figures 5 
to 1 0. The results, in general, indicate that good balance 
effectiveness vas maintained for a limited range of aileron 
angles; for large aileron angles, separation of flow caused 
rapid increases in the hinge-moment coefficients. 

In the uns tailed range of aileron angles, the slopes of 
the curves of cv lg against 5 a were small and generally 
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negative for positive aileron deflections at negative angles 
of attack and increased negatively with an increase in angle 
of attack. In most eases , the slopes of the curves changed 
in the vicinity of the neutral aileron setting and at nega- 
tive ailercn angles were smaller than at positive angles for 
all angles of attack except at a 0 = -5°, at which the nega- 
tive slope was fairly large. 

Ln oscillation frequently occurred during the tests at 
the transition point between the stalled and unstalled range. 
The amplitude of this oscillation increased with airspeed. 
The principal effect of increased airspeed, however, was an 
appreciable decrease in the unstalled range of the aileron, 
(See figm # 5 to 10), This effect is probably due to the 
effects of both Reynolds number and Mach number* A com- 
parison of the various test kach numbers with the approxi- 
mate Reynolds numbers is given i» figure 3. 



V 



figures 11 to 14« At a Q n 0° for all kach numbers and 

y c c ^ \ 

a c = ±5 C for low kach numbers, the change in ' — ~ J 

\ m / 

3 a o 

with kach number was nearly zero. At a 0 * ^5° for values 
of Mach number above about 0 C , 4 and at c 0 ■ 10° for the 

/CCp\ 
( lx R 1 

range of kach numbers tested, the value of | . — j in— 

a a 0 

creased rapidly in the negative direction with kach number. 

The increase in t — j , which was probably caused by 

\S8 a J 

a o 

compressibility effects, appeared bo occur at consistently 
higher Mach numbers with a sealed gap than with an open gap. 

For the condition of high speed and a c = 0° with 0 # 02c 
balance-nose radii, values of ' ) of -0. C003 for a 



x 58 J 



gap of 0. 00550 (fig. 11) and -0. 0022 for the sealed gap (fig. 
12) were obtained fron; this investigation as contrasted tc 
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values of -0 0 0075 and -0,0057, respectively, which are 
reported In reference 1 for a 66,2-216, a = 1 airfoil for 
the same conditions. This difference in the results indi- 
cates that the amount of "balance required depends on the 
hinge moment of the unbalanced aileron. The hinge moment 
of the unbalanced aileron in turn depends on the shape of 
the airfoil section, particularly near the trailing edge. 
( See reference 8. ) 

An increase in the gap width tended to decrease slightly 
the unstailed range of the aileron; the effect was negligible, 
however, for most conditions (figs, 6 to 10), -he effect of 

gat) width on ( is shown in figure 13* The change 

in ( — ) with gap width varied considerably with a 0 . 

a a 0 

At a 0 = 0° s increased gap width resulted in a decreased 

negative value of | s i at all airspeeds; this trend 

G o 
was also found in reference 4 % At a Q = 1 0 , the manner 

in which f — — l varied with gap width was dependent upon 
a a 0 

airspeed. At k = 0.199, the effect of gap width on 

^ - was negligible; whereas at k = 0.417, the values 



a or 

o 

/ cc h \ 

Of f * increased negatively with gap width up t o a 

maximum negative value at a gap width of approximately 0.006c. 
For gap Widths larger than Q 9 006 G the negative values of 

I — — J decreased. The values of ( — ; for the sealed 

^® 8 a 'ct 0 vlla /a 0 

gap corresponded closely to the values of the smallest gap 
widths for all conditions. A value of -0.0002 for 

/fie;! \ 0 

| — j was indicated at a Q = 0 when the gap width was 
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O.Clc. An approximate value of f ft) of -0.C072 was 
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obtained for a plain sealed aileron in reference 5 , 

Increasing the balance-nose radii increased greatly the 
unstalled range of aileron angles, as shown in figures 5 and 
£ 9 Because the data for zero radii were incomplete and be- 
cause the results for ailerons with small balance-nose radii 
(especially zero) showed that the stall occirred at such a 
small deflection that these ailerons have doubtful practical 
application^ no curve for zero radii and only one for 0 C 01c 
radii is presented. The effect of balance-nose radii on 

.L a ■ is shown in figure 14, In genera]., the value of 

Vc6^ J „ 



a a 0 



increased negatively with increased radii in the 



a „ 0 



unstalled range ? as was indicated in reference 4. An ex- 
ception was found in the condition of the unsealed gap at 

/ 3c h a \ 

low airspeeds where the value of f- J remained practi- 

\c5 a J n 
u 0 

cally constant. In the unstalled range the rate of change 

of [ j with balance-nose radii was greatest with the 

V c6^ / 
a oc 0 

gap sealed, (See fig. 14 a ) At a Q * 0° and with the gap 
sealed, the aileron with balance-nose radii of zero was 
slightly overbalanced at all airspeeds. 

Closely balanced ailerons may be overbalanced while 

A c h \ 

rolling, depending on the value of I S J . The vari- 

a 

aticn of Ch a with a Q at high and low Mach numbers for the 

open and the sealed gap is presented in figures 15 and 16, 

r A- C h N 
respectively. When 8 a » rKL3° the value of ( - j 



"0 



is 
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negative. With the aileron neutral, the value of 
^ch a ^ 

I j is positive at negative angles of attack and 

Vba 'o / 6 a 

"becomes negative with an increase in angle of attack. In 
general, the effect of gap width or of a variation in air- 

/cch N ^ 

speed on ( St) appears tc "be plight. She results of 

V occ 0 h & 

this investigation indicate that for large aileron angles, a 
reduction in stick force would he obtained v;hile the airplane 
is rolling; the amount of reduction depends on the value of 

' — J % Although the curve of c h against a sor.e- 
oa 0 ✓ 

°a 

times has a slight positive slope, there is little chance of 
overbalance for this aileron installation. 



Lift 



Section lift, aileron neutral. - 
section lift coefficient 



Curves of airfoil 



plotted against angle o: 



attack a, 



are pr-sented in figures 17 to 20, The results 
indicate that the principal effect on the section lift curve 
of variations of airspeed, gap width, or "balance—nose radii 
was a change in slope. 



as is 
0. OOu 

s 1 ope 
of to 
0,473 
c ond i 
e f f e c 
s eale 
and 7 
Kach 



Increased 

shown in 
5 c w ith t h 

of approx 
st Mach nu 

was obtai 
tion. Ac 
t of Mach 
d an d open 

show that 
number as 



was obtained "by 



airspeed i 
figures 17 
e gap "both 
imately 15 
n: b e r s . A 
ned from t 
ompari son 
number on 
gap is gi 
the slope 

y i - m 2 

select ing 



ncreased the slope of the lift curve 
, 18, and 21. ?or a gap width of 
open and sealed, an increase in 
percent v/as obtained for the range 
slope of 0.124 at a Mach number of 
his investigation for the sealed 
of the theoretical and the measured 
the slope of the lift curve for the 
ven in figure 21. References 6 

of the lift curve should vary with 
# The theoretical curve in figure21 



value 



t o c i \ 

of i * I 



at zero Mach 



nunber of such magnitude that the 
lift— curve slope passes through th 



theoretical increase in 
e measured value for the 
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sealed gap at a Mach number of 0 n 2 r , The measured effect of 
Mach number on the dope was greater tha^ the effect indicate 
by theory. The variation in Reynolds number and the failure 
to consider compressibility effects in applying the wind- 
tunnel correction probably contributed to the discrepancy be- 
tween the theoretical and the measured effect of kach number. 

Increased airspeed had. a negligible effect on the an g 1 e 
of zero lift but resulted in separation at a lower angle of 
attack (figs. 17 and 13), 



only slightly less for the 0, 0005c gap width. An increase 
from 0 # 0.005c to 0 # 0030c in gap width decreased the value of 



in gap width from 0. 003 0c to 0 tt 0107 c had a negligible effect 
on the slope. The increased gap width slightly increased 
the angle of zero lift. 

An increase in balance-nose radii from 0 to 0 # 02 c had 
little effect on the slope of the section lift curvo as 
shown in figure 20 c 

Se at i on lift, , a^eron deflect ad ,~ Curves of section 
lift coefficient c \ plotted against aileron angle 6 a 
are presented in figures 22 to 27. The results 5 in general, 
indicate that the lift increased with aileron angle up to 
some valvie after which separation occurred, and c ^ de- 
c r e a s e d rapidly. 

Although the slopes of the c\ against 8 a curves 
changed slightly in some cases at 6 a = 0, these slopes 
generally remained unchanged throughout the unstallod range 
of aileron deflections. An exception to this condition was 
found when an effect (probably due to compressibility Reyn- 
olds number, or a combination of both) occurred, which re- 
sulted in a rapid decrease in slope with increased aileron 




greatest for the sealed gap and 



is shown in figure 




approximately 8 percent, but a subsequent increase 



deflection. A value of 




a 



of 0. 045 was obtained as 



o 



an approximate average slope for all test conditions in 
the unstalled range of aileron deflections. 

The principal effects of increased airspeed were an 
appreciable decrease in the range of aileron angles over 
which lift effectiveness was maintained and a decrease, 
generally, in the maximum value of c ^ . (See figs* 22 to 
27. ) 

The effect of airspeed on [ — - j is shown in figures 

23 to 31, At a 0 w 0° and 5° for all Mach numbers and at 

a = -5° and 10° for low Mach numbers , the value of ; 

a a Q 

increased with Kach number, as is shown in figures 28 and 
2^, As the Mach numbers increased above 0 o 5 5 , the value of 

{ x • rer.ained about constant for a 0 = -5° and rapidly 

\o6, v < 

oc^ 

o 0 
decreased for a c = 10 e This change was probaoly a com— 

/be n\ 

pressibility effect. The value of I ) varied with a Q| 

a a 0 

but the rate of increase with kach number below critical 
speeds was approxima,t ely the sa^e for all values of a 0% 
The results of this investigation indicate that at zero 
angle of attack the effect of airspeed on both the aileron 
effectiveness and the balance effectiveness was slight. 

Variations in gap width generally had a negligible 
effect on the range of aileron angles over which lift 
effectiveness was maintained (figs, S3 to 27), Increased 
ga-o width, however, did appreciably decrease the maximum 

^) is 

J 

% 

shown in figure 3C 4 At zero angle of attack the value of 
/be |> 

| - — \ decreased with increased gap width: however, at 

[o _ fh*£ 



value of c\. The effect of gap width on ( 

V5 a . 



a o 



a = 10 the effect of gap width on ; . j depended on 
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the airspeed, Por low airspeeds the effect is similar to 

that for zero angle of attack, "but at high airspeeds the 

value of f—1 ) increased with rap width* (See f*ig« 3 0.) 

At high airspeeds and zero angle of attack for the condition 
at which the "best hinge— moment "balance was obtained, that is, 

/Sch a \ 

for a gap width of approximately 0. Olc and • i = -0 0002 

,/cc^\ o 
the value of t ) = 0,042 was the smallest for the range 

(X o 

of gap widths testp' 1 , 

Increased balinco-noso radii greatly increased the range 
of aileron deflections over which lift effectiveness was 
maintained and appreciably increased the maximum value of 
c^. (See figs 22 and 25.) The effect of balance-nose 

/be i ^ 

radii on l~ ; is somewhat irregular as can be seen from 

figure 31. 



Pit ching-Koment Coefficient 

The variation of the airfoil section pit ching— moment 
coefficient with angle of attack a 0 , aileron 

neutral, which was obtained from pressure distribution, is 
presented in figure 32. The principal effect on the <% c / 4 

curve of a variation of airspeed or gap width was a change 
in slope, whereas the effect of balance— nose radii was neg- 
ligible; increased gap width or increased airspeed increased 
the slope of the c m i curve. The variation was approxi— 

mately linear and was sufficient to double the slope for the 
range of test Mach numbers and gap widths. 



CONCLUSIONS 



Prom the results of this investigation the following 
conclusions may be drawn: 



1. Increased airspeed increased the positive slope of 
the airfoil section lift curves and p i t chi n g-mom en t-c oef f i c i ent 



14 



curves, increased the slope of the curves of section lift 
coefficient with ail3ron an,le f and had a negligible effect 
on the "balance effectiveness; at low angles of attack for 
small aileron angles. The unstalled ran^e of aileron de- 
flections decreased with increased speed, 

2. Increased gap width increased the aileron "balance 
effectiveness "but decreased the slope of the curves of 
section lift coefficient with aileron angles at low angles 
of attack for small aileron angles. An increase in gap 
width usually decreased the slope of the airfoil section 
lift curve "but increased the positive slope of the airfoil 
section pi t ch ing-ir oment-c oef f i c i e nt curve, 

Z. Increased balance-nose radii greatly increased the 
unstalled range of aileron angles and decreased the "balance 
effectiveness for small angles. 



Langley Memorial Aeronautical Laboratory, 

ITational Advisory Committee for Aeronautics, 
Lrngley Field, Ta, 
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Figure 3.- Reynolds number for values of test Mach number for a &-foot chord airfoil in the 3 
2,5- by 6-foot test section of the stability tunnel » ? 
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Figure /O.— Variation of aileron section hi nge- moment coefficient with oileror, 
ong/e. A/ose rod/i= 0. 02 c pep width = O.0/O7c. 



iTACA 



Fig. 11 



.008 



3 



.004 



6c ha\ 



/Or 



-.004 



-.008 



-.012 



























An 


gle of 


attac 


fcf 












i 


a c , deg 
-:- -5.1 

0 0 











..- ... . 


| 


x 

D 


5.1 
10.2 




, 




c 




u 




— o — 


o% :0 




j. 


1 




•+— «s 


h° - 








x - 




- + — : 




-5.1° 












• X 


— a — 














>^.v^ 


5.1° 

















10.2° 






i 

j 

.. ! _. i 
















1 








..... J 











.2 



.3 .4 



.5 



.6 



Figure 11.- Effect of Mach mamiber on the slope of the carve of hinge- 
moment coefficient with aileron angle, Gap vidth - 0.0055c? 
nose radii = 0.02c. 
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Figure IS.- Effect of Mach number on the slope of the curve of hinge- 
moment coefficient with aileron angle. Sap width = 0,0055c 
(sealed); nose radii «= 0.02c. 
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Figure 13.- Effect of gap Width on tliu slope of the curve of hinge- 
moment coefficient with aileron angle. ITose radii e 0.02c. 
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Figure 14,- Effect of nose radii on the sIojjo of the curvo of hin^c3- 
momont coefficient witli ^il^ron anglo. 




figure 15,- Variation of aileron section hinge-moment coefficient w 
angle of attack. Sap width - 0.0056c J nose radii = 0.02 
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Figure 16.- Variation of aileron section hin^e-moment coefficient with 
angle of attack. Gap width * 0.0055c (sealed); nose radii 

a 0.02c. 
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F/gure 19.- F ffecf of var/at/on of gap */dtt> on <slope 
of J/f-f curve> , Oa_ = 0°. 
A/os<? rao7/ - 0.02 c; Mach num£>er-a4l 7 



F/gur& EO~Fffect of vanad/on of o//eron r?as<e rad// 
on ^r/oyoe of //ft curve , (5 Q = Gap 
width - O.OOSSc sea/&cf iMac/i number =0.417 
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Figure 21.- Comparison of theoretical and measured effect of fclach number 
on the slope of tile lift curve, Note radii = 0.02c. 
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Figure 2.3- Var/af/on of sect '/on //ft co<?ff/c/e>nt w/th a//<?ron 
ong/<?- A/os<? rod// = 0.02c y gap w/cftn =O.OOQSc . 
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Figure 24. - Variation of section lift coefficient with oi/eron 
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Figure 2(o- Variation of secf/on //ft coefficient w/fh Q/feron 
ono/e. /Vose rad//=0.0£Cjgap mo^th ^0,O055c se>o/eo '. 
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Figure 27.- Vortot/on of sect /on //ft coe/f/cient w/Tn o//eron 
ong/e. A/ose rarf/z^OOZC) gap mdfh = 0.0/07c. 
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Figure 23.- Effect of a variation of Kach number on the slope of the 
curve of lift coefficient with aileron angle. Gap width 
= 0.0055c; nose radii ^ 0.02c. 
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Figaro 23. ~ Effect of a variation of Mach somber on the slop* of the 

curve of lift coefficient with aileron angle. G-ap width 
=s O.DOSbc (sealed); nose radii * O.OPc. 
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Figure 30.- Effect of a. variation of gap width on the slope of the 

curve of lift coefficient with aileron angle. Hose radii 

= 0.02c. 
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